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ABSTRACT : 

Claimed are (i) a process for the preparation of pentafluoroe thane by fluorinating 
chlorinated carbon compound in the presence of a non-crystalline chromium catalyst 
comprising as the main component a chromium compound which contains at least one 
metal element selected from the group consisting of indium, gallium, cobalt, 
nickel, zinc and aluminum and in which the average valency of chromium ranges from 
+3.5 to +5.0; (ii) and chromium catalysts described above; and (iii) a process 
for the preparation thereof. The process for the preparation of pentaf luoroethane 
makes 

it possible to reduce the total amount of chlorof luoroethanes formed as 
byproducts without significant lowering in the activity for forming 
pentaf luoroethane and compds . capable of being recycled to the reaction system 
as raw materials. Thus, HCFC-124 (2-chloro-l, 1, 1, 2-tetraf luoroethane) was 
f luorinated by HF in the presence of fluorinated chromium oxide containing indium 
and 2 weight% graphite (preparation given) at 318® in the gas phase to give a 
mixture containing pentaf luoroethane 66.4, HCFC-124 21.1, HCFC-123 
(1, l-dichloro-2, 2, 2- trif luoroethane) 12 . 2, CFC-115 (1-chloro-l , 1, 2 , 2 , 2 - 
pentaf luoroethane) 0.022, a total of chlorof luoroethane byproducts (CFC-112, 
CFC-112a, CFC-113, CFC-113a, CFC-114, CFC-114a, and CFC-115) (IIX) 0.052, and 
others 0.13% with the CFC-115/HFC-125 ratio of 0.03 and llX/HFC-125 ratio of 
0.08. 
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Fluorination catalysts 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing Indium, 
gallium, cobalt, nickel, zinc, or aluminum) 

76-11-9P, CFC-112a 76-12-OP, CFC-112 76-13-lP, CFC-113 

76-14-2P, CFC-114 76-15-3P, CFC-115 354-58-5P, CFC-113a 

374-07-2P, CFC-114a 

ROLE: BYP (Byproduct); PREP (Preparation) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
1308-38-9D, Chromium sesquioxide, chromium compound-based 
catalyst containing 7429-90-5D, Aluminum, chromium 
compound-based catalyst containing, uses 7439-95-4D, Magnesium 
chromium compound -based catalyst containing, uses 7440-02-OD, 
Nickel, chromium compound-based catalyst containing, uses 
7440-32-6D, Titanium, chromium compound -based catalyst 

uses 7440-43 -9D, Cadmium, chromium compound-based catalyst 
containing, uses 7440-47-3D, Chromium, compds., uses 
7440-48-4D, Cobalt, chromium compound-based catalyst containing, 
uses 7440-55-3D, Gallium, chromium compound -based catalyst • 
containing, uses 7440-66-6D, Zinc, chromium compound -based 
catalyst containing, uses 7440-74-6D, Indium, chromium 
compound-based catalyst containing, uses 11113 -56-7D, Chromium 
fluoride, chromium compound -based catalyst containing 
12 777-51- 4D, Chromium fluoride oxide, chromium compound-based 
catalyst containing 56938-98-8D, Chromium chloride oxide, 
chromium compound -based catalyst containing 
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ROLE: CAT (Catalyst use); USES (Uses) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 

227201-91-4P 227201-93 -6P 227201-95-8P 227201-97-OP 

227201-99-2P 227202 -01-9P 

ROLE: CAT (Catalyst use); IMF (Industrial manufacture); PRP 
(Properties) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; USES (Uses) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
2837-89-OP, 1-Chloro-l, 2, 2, 2- tetraf luoroethane 
ROLE: IMF (Industrial manufacture); RCT (Reactant) ; SPN 
(Synthetic preparation) ; PREP (Preparation) ; RACT (Reactant 
or reagent) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
354-33-6P, Pentaf luoroethane 

ROLE: IMF (Industrial manufacture); SPN (Synthetic 
preparation) ; PREP (Preparation) . 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
127-18-4, Perchloroethylene, reactions 306-83-2, 
1, l-Dichloro-2 , 2 , 2 -trif luoroethane 7664-39-3 , Hydrogen 
fluoride, reactions 7779-88-6, Zinc nitrate 10141-05-6, 
Cobalt nitrate 13138-45-9, Nickel nitrate 13473-90-0, 
Aluminum nitrate 13494-90-1, Gallium nitrate 13548-38-4, 
Chromium nitrate 13770-61-1, Indium nitrate 
ROLE: RCT (Reactant); RACT (Reactant or reagent) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
1308-14-lP, Chromium hydroxide (Cr(0H)3) 
ROLE: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(preparation of pentaf luoroethane by fluorination of 
chlorinated carbon compound with hydrogen fluoride in 
presence of chromium-based catalyst containing indium, 
gallium, cobalt, nickel, zinc, or aluminum) 
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